Rutherford scattering

Rutherford’s seatteving exporiment in 1908 provided new evidence aboat the stnacture of
the atom and resulted in the sclentific commuanity moving on from J J Thomson's
plum pudding model of the atom and adapting Rutherford's model
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The expearimant

-

* Analpha source provided a beam of alpha particles that were

aimed at a thin plece of gold foil

» Al alpha particles {positively charged) were of the same energy

arany
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Radioactivity

' Alpha, beta and gamma radiation

and the experiment was careied cut in an evaonated chamber.
*  Thealpha particles were detected by a detector that remained
at a Hxed radial distance from the point of collision between
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the particles and the foil.

a  The effects of radiation can be
harnessed tn banefit patbents in the
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+  Alow level of radiation fe always around ue, from
baoth natural and man-made sources of radiation.

feld of medicine, with treatments swch

an Iid.lﬁu'l.lle.
Homewer, the rigks of radiation

exposare, such as barns, cell damage
and cancer are szill present and
medical staffl will comtinaously have to
use clinical judgement to assess the
therapentic ratio: the benefits
compared to the potential risks.

Intensity of radiation obeys the inverse
square law, g0 that Intensity decraases
with distance. This can be verified
experimentally by asing a gamma souroe
and a Gelger Muller tube ta measnire

*  Light was emitted when the particles hit the detector and The results
thise emissions of light could be seen by a microscope. |
» A gmall portion of alpha
[ particles were deflectad by
5 R the foil through angles
The conclusions ghisihar s 0%
= The majority of partices passed through the Toil, which shows = The majority of alpha particles
that the atems making up the foll are 1Ekaoly mostly empty passed through the fod, some
space. Maost of the mass of the atom is concentrated in 4 small with mo deflection snd some
nuclens at the centre of the atom, with 4 smaall angle of
#  Somealpha particles were deflected, which suggests that the |_ deflection.
nuclens miast be positively chavged, as the positively charged | 4
alpha particles were repefled as they approached the nucleus, L b
Radioactive decay
Radioacthve decay cooars when an atom is unstable, and Decoy
eenits radiation to obtain  more stable state. plﬂbubilih':
Radioactive decay is 2 random procese. This means that we
can't knaw which nacleus in a samphe will decsy mee, or whin,
e - Mumber of
Activity, A: unstable NN
the mumber of unatable nuclel that decay per second in fuichai: =
a given sample:
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Thee half-life (Tin) of 2 radinactive substance is the amount af
thane bt takes for the activity of the substance to decrease to half it
md.;!n.ll walne, Half-lfe 15 a constant, no matter the amount of
sabatance left

Half-Hife la used In medidne te determine which ksotdpe touse to
mage inside a patient’s body as the source needs cnly to be
radicactive as long as the Imaging takes and then should have as
little endioactivity as possibie.

It b1 aleg uged kn arezs such as carbon dating. All lfving crgankienz
hawve a roughly sgual ratio of C to MC in thelr bodies, When they
din, the M g}nh-t].l decays. E}'mm:imng_ the amount of *C left ina
:.l.n-.ph_ ita age exm be determined.

Sources of background radiation:

Matural: Nuclear materials in ground, cosmic rays

Man-made: Bofldings, nuclear power plants,
medical nuclear applications
When calculating the amount of radioactivity

present dise bo a source it b fmportant, therefore,
that tha lndlg!mrl radiation = measured

fivet and that this valus
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A plat of neutren number N againae proton
numbar 2 iz & uielal means of d inlmg

L, the ktensity of the sadiati 'Ttm;::'{ frem
. the radlesctivity
detected at distance x. TR R T
seniree s present.
Nuclear stability
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| Decay modes
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Siable o emiegbon: An alpha particle is emdtied from the parent nucews to leave behind a daughter
tishopas nacleus,
X = la+ ¥
P* emission: A pesitron is emitted from the parent nucleas 2o leave behind & daughzer
nucleus. fn elactron neatring s eenitted a2 & praton i the nucdeus changes into a neutren,
0 o
[ emiasion: An eleciron is emitted from & parent meclews to leave behind a daughter
nucleus, An antineatrice b emitted as a neutron in the mecieus changes inte a proton.
£ emitters ) = u: s
R s AT
Electron eaptare: An inney sholl electron is captured by a protonerich nacleus and a praton
changes into & neatron. An electron neutring s also emitted.
X+ _'é's — A¥ 4,

Muclear energy levels

the mucbear stability of am izotope.
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»  When an unstabbe nueleas undergoes any of these decays it will emit gamma radiation,

»  The emission of gamma radiation will result in the nudeus losing energy, the noclews will meve
from an excited state to its ground state by moving down through its lower energy states,

»  Theapplication of gamma ray emission can be seen in medical imaging.

»  Technichum-#¥m ks an bsotope that ks used in the field of medical diagnostics to monitor blood
Mewe and ve imagy petbents wiing a gomma amera, which images internal structures by detecting
gamma radiation emitted from a technetinm tracer placed in the body.
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